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▼Spectral karyotyping (SKY) is usually combined with
banding to confirm the chromosome assignments. Hu-
man chromosomes are banded with 4′,6′-diamidino-2-
phenylindole (DAPI) following the SKY procedure. How-
ever, this method cannot be used for mouse chromosomes.
DAPI-banding of mouse chromosomes is often limited or
nonexistent following the deproteination and denatura-
tion of chromosomes during the SKY procedure. Owing
to this inappropriate banding procedure, mouse chromo-
some identification relies only on spectral karyotype infor-
mation, unless Giemsa (G)-banding is done before the SKY
analysis. To overcome this limitation, we have developed
a novel banding technique that allows for the identifica-
tion of mouse chromosomes after SKY. It is based on coun-
terstaining of mouse chromosomes sequentially with two
DNA-intercalating fluorochromes: quinacrine mustard and
DAPI. Quinacrine mustard was first employed by Caspers-
son et al. (Ref. 1) and subsequently other groups have used
it to identify mouse chromosomes (Ref. 2, 3, 4). The use of
quinacrine mustard decreased after the development of the
G-banding techniques, which gave a clearer resolution of
mouse chromosome bands (Ref. 5).
The advantages of our combined quinacrine
mustard–DAPI-staining procedure. (1) Mouse chromo-
some banding patterns can be obtained easily subsequent
to SKY analysis, allowing confirmation of chromosome
assignment by spectral colors. (2) This banding procedure
now makes mouse SKY as reliable as human SKY analysis.
In this report, we use an AKR mouse primary thymic
lymphoma that is trisomic for chromosome 15 to illustrate
our quinacrine mustard–DAPI-staining method.
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Protocol
For mouse chromosome preparation, metaphase spreads
of thymic lymphoma cells were prepared as described
(Ref. 5, 6). Colcemid (Life Technologies) was added to
the single cell suspension in a final concentration of
0.04 µg ml−1 for 30 min at 37◦C. After hypotonic treat-
ment (0.075 m KCl) for 10 min, the pellet was fixed
in acetic acid (Fisher)–methanol (Fluka) (3:1), spread
on chilled wet slides, air-dried and used for SKY within
the next 2 days.
SKY was performed as recommended by the SKY Kit (Ap-
plied Spectral Imaging).
Following SKY, counter-staining of chromosomes was car-
ried out with a quinacrine mustard (Sigma) solution
of 1 µg ml−1 in 1 × phosphate-buffered saline (PBS)
at pH 7.5 for 10 min. The slides were then washed
twice in 1 × PBS and stained with DAPI (Sigma) at 1
µg ml−1 for 5 min followed by a 1 × PBS wash. The
slides were mounted in anti-bleach solution (Applied
Spectral Imaging) and viewed with a Zeiss Axiophot 2
microscope (Zeiss).
Spectral images (Fig. 1) of the metaphase spread were ac-
quired with Spectral Imaging 2.3 software (Applied
Spectral Imaging) using the Spectra CubeTM (Applied
Spectral Imaging). Classified images and karyotype
were obtained following analysis of the raw data with
SkyView 1.2 (Applied Spectral Imaging).
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FIGURE 1. Quinacrine mustard–4′, 6′-diamidino-2-phenylindole (DAPI)-banded mouse chromosomes subsequent to spectral karyotyping (SKY). (a) The
spectral image of an AKR thymic lymphoma metaphase spread. (b) The identical inverted quinacrine mustard–DAPI-banded metaphase after SKY. (c) The
classified image and (d) the classified karyotype.
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Products Used
sodium {14C} acetate: sodium {14C} acetate from
Amersham Pharmacia Biotech
DAPI: DAPI from Sigma
microscope (Stemi 2000): microscope (Stemi
2000) from Leica Microscopy & Scientific Instruments
Group
Axiophot: Axiophot from Carl Zeiss
microscope: microscope from Carl Zeiss
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